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Previous studies on exercise echocardiography. Exercise 
two-dimensional echocardiographic imaging has enjoyed in- 
creased popularity over the past years. Several factors are 
responsible. Improvement in echocardiographic imaging 
equipment has resulted in an increase in success rate from 
approximately 70% a decade ago to more than 90% today. 
The development of “tine loop” formats in which the 
cardiologist can display both pre- and postexercise images 
side by side has enhanced the interpretation of these studies, 
resulting in increased test sensitivity. Widespread availa- 
bility of echocardiographic equipment, lower costs as 
compared with those of radionuclide imaging and patient 
acceptance have also contributed to the growth of echocar- 
diographic stress testing in the clinical setting. The diagnos- 
tic accuracy of this technique for detecting the presence of 
coronary artery disease compares favorably with that of 
both exercise thallium imaging and radionuclide angiography 
(Table 1) (l-8). The reported sensitivity and specificity for 
detecting coronary artery disease of both echocardiographic 
and radionnclide imaging range from 70% to 90% depending 
on the patients studied. Exercise echocardiography offers 
several advantages in addition to enhanced sensitivity over 
standard electrocardiographic (ECG) stress testing. Its to- 
mographic nature allows assessment of the regional func- 
tional significance of a coronary artery stenosis, and recent 
reports (9,lO) have suggested that it offers superior prognos- 
tic information after myocardial infarction. 
Decreased myocardial ischemia and increased exercise 
tolerance after successful coronary angioplasty have been 
observed with use of ECG exercise treadmill testing. The 
addition of thallium perfusion scintigraphy has further en- 
hanced the diagnostic sensitivity of exercise testing after 
successful angioplasty; however, divergent results have 
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been reported. Manyari et al. (11) demonstrated the exist- 
ence of transient abnormalities in thallium perfusion. imaging 
for a short time after successful angioplasty that normalized 
several months later. Kent et al. (12) utilized exercise 
radionuclide ventriculography to demonstrate normalization 
of an exercise-induced decrease in ejection fraction after 
successful angioplasty. Crouse et al. (13) examined a group 
of 35 patients by exercise echocardiography before and after 
coronary angioplasty. All 35 patients had abnormal findings 
on exercise echocardiography before angioplasty; 32 (91%) 
had improvement after angioplasty. The three patients with 
persistently abnormal test results were found to have rest- 
enosis. In our own laboratory, exercise two-dimensional 
echocardiography has been an important addition to stan- 
dard ECG monitoring in assessing the effects of successful 
angioplasty on left ventricular global and regional function 
(8). 
The present study. The report of Broderick et al. (14) in 
the current issue of the 3ournal examines the use of stress 
echocardiography in the evaluation of patients before and 
after coronary angioplasty. Before angioplasty, ischemic 
could be provoked in 31 patients (84%), including 25 (69%) 
with an abnormal exercise echocardiogram and 22 (61%) 
with an abnormal exercise ECG. After successful angio- 
plasty, 28% of patients had compIete and 33% had partial 
resolution of their exercise-induced wall motion abnormali- 
ties. In addition, 11% of the patients exhibited improvement 
of previously existing wall motion abnormalities at rest. 
Seventeen percent of the patients showed either no improve- 
ment or worsening of their exercise echocardiograms. 
Therefore, improvement in both regional and global left 
ventricular function was demonstrated by exercise echocar- 
diography in the majority of patients studied after successful 
angioplasty. These data, reported from a group of investiga- 
tors who pioneered this technique, confirm and expand our 
understanding of the clinical applicability of exercise echo- 
cardiography. 
Possible limitations of the study. However, the present 
study (14) raises several questions that require consideration 
before the technique can have immediate widespread clinical 
application. The qualitative method used to evaluate re- 
gional wall motion highlights the importance of technical 
expertise in the interpretation of these studies. Clinicians 
with less experience would have a more difhcult time recog- 
nizing subtle abnormalities. The patients studied were a 
heterogeneous group including a number of patients with 
previous heart surgery or previous myocardial infarction. 
Accordingly, there was a high prevalence (>.50%) of wall 
motion abnormalities at rest before angioplasty. Variable 
degrees of revascularization were obtained among the 20 
patients with multivessel disease and only 8 had “ ‘com- 
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Table 1. Previous Studies on Exercise Echocardiography in the Detection of Coronary 
Artery Disease 
Author Year 
No. of 
Patients 
Studied 
Sensitivity 
(%) 
Specificity 
(“14, 
Success 
Rate (%) 
Maurer et al. (1) 1981 48 80 92 85 
Limacher et al. (2) 1983 13 91 88 100 
Robertson et al. (3) 1983 30 100 75 92 
Heng et al. (4) 1984 54 100 93 87 
Berberich el al. (5) 1984 52 94 94 90 
Armstrong et al. (6) 1985 95 81 87 100 
Armstrong et al. (7) 1987 123 87 86 100 
Labovitz et al. (8) 1987 73 81 92 94 
plete’ revascularization.” Although this may represent a 
characteristic clinical group, the presence of wall motion 
abnormalities at rest and incomplete resolution of exercise- 
induced ischemia as a result of incomplete revascularization 
makes interpretation of these data difficult. Examination of a 
larger group of patients, including those with single vessel 
disease and normal left ventricular function at rest or multi- 
vessel disease with complete revascularization, would add 
more power and confidence for estimates of the true sensi- 
tivity and specificity of exercise echocardiography after 
angioplasty. If these estimates in clinical patient subsets are 
substantiated with larger series of patients, the technique of 
exercise echocardiography would be a welcome addition to 
the evaluation of patients after coronary angioplasty. 
Implications. As we enter the 199Os, exercise echocar- 
diography has begun to shed the stigma of its technical 
limitations. The present study (14) from Indiana University 
adds to the body of evidence supporting the applicability of 
this technique in a wide variety and a broad subset of 
patients with underlying coronary artery disease. The high 
reproducibility, relatively low cost and excellent diagnostic 
accuracy of this test have made it the standard in laborato- 
ries that perform it. Additional studies like that of Broderick 
et al. (14), with larger numbers of patients and perhaps 
including a more quantitative approach, will be necessary to 
induce the general cardiologist in the community to begin 
routinely performing this technique, 
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2. 
References 
11. Manyari DE, Knudtson M, Kloiber R, Roth D. Sequential thallium-201 
myocardial perfusion studies after successful percutaneous transluminal 
coronary angioplasty: delayed resolution of exercise-induced scinti- 
graphic abnormalities. Circulation 1988;77:86-95. 
12. Kent KM, Bonow RO, Rosing DR, et al. Improved myocardial function 
during exercise after successful percutaneous transluminal coronary 
angioplasty. N Engl J Med 1982;306:441-6. 
13. Crouse LJ, Harbrecht JJ, Beauchamp GD, Kramer PH. Exercise echo- 
cardiography demonstrates improvement of left ventricular regional wall 
motion after coronary angioplasty (abstr). Circulation 1988;78(suppl II): 
H-273. 
Maurer G, Nanda NC. Two-dimensional echocardiographic evaluation of 
exercise-induced left and right ventricular asynergy: correlation with 
thallium scintigraphy. Am J Cardiol 1981;48:720-7. 
Limacher MC, Quinones MA, Poliner LR, Nelson JG. Winters WL, 
Waggoner AD. Detection of coronary artery disease with exercise two- 
14. Broderick T, Sawada S, Armstrong WF, et al. Improvement in rest and 
dimensional echocardiography: description of a clinically applicable 
exercise-induced wall motion abnormalities after coronary angioplasty: 
an exercise echocardiographic study. J Am Coll Cardiol 1990;15:591-9. 
method and comparison with radionuclide ventriculography. Circulation 
1983;67:1211-8. 
3. Robertson WC, Feigenbaum H, Armstrong W, Dillon JC, O’Donnell J, 
McHenry PW. Exercise echocardiography: a clinically practical addition 
in the evaluation of coronary artery disease. J Am Co11 Cardiol 1983;2: 
1085-91. 
4. Heng MK, Simard M, Lake R. Udhoji VH. Exercise two-dimensional 
echocardiography for diagnosis of coronary artery disease. Am J Cardiol 
1984:54:502-7. 
5. Berberich SN, Zager JRS, Plotnick GD, Fisher ML. A practical approach 
to exercise echocardiography: immediate postexercise echocardiography. 
J Am Co11 Cardiol 1984;3:284-90. 
6. Armstrong WF, O’Donnell J, Dillon JC, McHenry PL, Morris SN, 
Feigenbaum H. Complementary value of two-dimensional exercise echo- 
cardiography to routine treadmill exercise testing. Ann Intern Med 
1985;105:829-35. 
7. Armstrong WF, O’Donnell J, Ryan T, Feigenbaum H. Effect of prior 
myocardial infarction and extent and location of coronary disease on 
accuracy of exercise echocardiography. J Am Co11 Cardiol 1987;10:531-8. 
8. Labovitz AJ, Lewen M, Kern MJ, et al. The effects of successful PTCA 
on left ventricular function: assessment by exercise echocardiography. 
Am Heart J 1987;117:1003-8. 
9. Ryan T, Armstrong WF, O’Donnell JA, Feigenbaum H. Risk stratification 
after acute myocardial infarction by means of exercise two-dimensional 
echocardiography. Am Heart J 1987;114:1305-16. 
10. Applegate RJ, Dell’Italia LJ, Crawford MH. Usefulness of two- 
dimensional echocardiography during low-level exercise testing early 
after uncomplicated acute mvocardial infarction. Am J Cardiol 1987:60: 
10-4. - 
